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Low-substituted hydroxypropyl cellulose and process for manufacturing the same 



(57) Provided is a process for nnanufacturing a low- 
substituted hydroxypropyl cellulose, comprising a step 
for dipping a pulp in an alkaline solution to prepare an 
alkali cellulose, a step for reacting said alkali cellulose 
with a hydroxypropylating agent such as propylene ox- 
ide to yield a product in a complete dissolution state 



thereof, a step for neutralization with an acid to yield a 
precipitate, a step for washing, a step for drying, and a 
step for pulverization to yield a powder having a volume- 
average particle diameter of less than 25 microns which 
is determined by a dry laser diffraction method, a loose 
bulk density of 0.29g/ml or more and less than 0.40g/ 
ml. and a tapped bulk density of 0.55g/ml or more. 
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D scription 

BACKGROUND OF THE INVENfTlON 

5 1 . Field of the Invention ' • * : 

[0001] The present invention relates toHovi-substituted hydroxypropyl cellulose used as an additive tor nnedicines, 
agrochemicals orfood, a solid formulation (preparation) containing the same anda process for manufacturing the same. 

10 _ 2, Description of the Related Art 

■ [0002] Solid fomnuiations' such as tablets and granules are used for medicines, agrochemicals, food and other In- 
dustnal products. In general, they are used in the form of a granular formulation or a fine granule fonnulation which is 
prepared by mixing a principal component with an additive such as filler, a disintegrant, abinderorthe like andtableting 
the mixture, or adding water and a binder to the mixture thereof, stirring or kneading it and then* preparing particles 
therefrom. 

[0003] Low-substituted hydroxypropyl eel lulose^herein after also jeferred to as "L-HPC")^described in the Japanese 
Phamnacopo.eia is used as both a disintegrant and a binder in these solid fonnulations (Japanese Patent Publication 
.'(JP-B) No. 48-38858/1973 (US Patent No. 385242^1-)\ Japanese Patent Publication (JP-B) No. 51-19017/1976, Japa- 
20 riese Patent-Publication '(JP-B) No. 57-53100/t'9B2 (US'Patfent NoV4091205) and Japanese. Patent Provisional Pub- 
lication (J P-X) No'. 7-3241 01 /I '995); 

[0004] L-HPC is a kind of cellulose ethers' and simiIar-t6''hydroxypropyl- cellulose (hereinafter also referred to as 
' "HPC") which is generally used as a binder. However, L-HPC h as- a^ different property. That is, an essential difference 
between HPC and L-HPC resides in a content of hydroxypropoxyl groups/ and the yalue thereof is 53.4 to 77.5 % in 
25 HPC but 5 to 16'% in L-HPC. This value' is detemiined by a method described in the Japanese Pharmacopoeia, and 
a range thereof is distinctly prescribed in a monograph of^the Japanese Pharmacopoeia "low-substituted hydroxypropyl 
cellulose". ' 

[0005] However/those which have so far been commercially available as L-HPC have a loose bulk density of about 
0,3 g/rni and is poor in a fluidity of powder, so' that the following problems have existed.' First, granules prepared by - 

30 fluid bed granulation, have a" lower bulk density -than a'-L-HPG powder, so that the fluidity Is reduced: When a hard 
capsule is charged with the above granules to-prepare a capsule fonnulation, it becomes impossible to charge the 
capsule with the desired arniount." Further, in a process for manufacturing tablets by tableting the granules, tableting at 
a high speed increases a weight deviation of the tablets because of a bulkiness and a poor fluidity thereof. 
X0006] Further, a fundamental problem resides 1n that when^a particularly .^ar-ge amount of L-HPC is added, fluid bed 

35 granulation itself becomes difficult. This is due to the fact that the" powder absorts moisture and swells during granu- 
lation to increase in a bulk and flowing is stojDped or beconhes -inferior, so that the particle size distribution becomes 
"quite uneven. * ' • • - „ . 

[0007] Further, there has been as well the problem that a formulation containing L-HPC is inferior in a feeling on a 
"■ , tongue. " _ ^ ' ' • - . ' . ■ ; ' 

40 ' * ' ■• ' " . . ' - ' * . ' . • 

' ' SUMMARY OF THE INVENTION : r . . . . 

',,[0008] .An object bf the present irivention is to provide a fow-substituted hydroxypropyl cellulose which allows the 
■granules to be dense and rich in fluidity arid crah be increased ih -an amount thereof when a hard capsule is charged- 
45 ■ ' therewith /resulting in reduction of a weight deviation in making tablets at a high speed. In additon, It includes improve- 
[ ment of a feeling on a tongue of the resulting tormulation and ease of problems in fluid bed granulation such as a stop 
of flow, ft also includes providing a solid forrhulatibn (preparlibn) containing the same and a process for manufacturing 
the same. * • ^ ■ . . „ • . - 

_ [0009] Intensive investigations by the present inventors in orderto solve the problehns described above have" resulted 
50 ' "in firiding that use of low-substituted hydroxypropyl cellulose obtained by further pulverizing the low-sub$tituted hy- 
droxypropyl cellulose having a loose bulk density of O'AO g/ml-or more arid a tapped bulk density of -0.60 g/m\ or more, 
which is obtained in a first pulverization procesS: improves the fluidity and the -feeling on the tongue, reduces a weight 
deviation in making tablets at a'high speed, decreases" problems such as a stop in flowing in the fluid bed granulation, 
and can ease the problem of the weight deviation even if- a 'content -of L-HPC is elevated in direct compression. Thus, 
55 they' have come to comptete the present invention, - ' 

[0010] That ts, provided are a process fbi^ nianufacturing a low-substituted hydroxypropyl cellulose, comprising: 

E step tor dipping a pulp in an alkaline solution to prepare an alkali cellulose, 



2 



•.095709A-. I 



10 



EP 1 099 709 A1 

a step tor reacting said allcali cellulose with a hydro )cypropylating agent such as propylene oxide to yield a product 
in a complete dissolution state thereof, 
e step for neutralization with an acid to yield a precipitate, 
E step for washing. 
a step for drying, and 

a step for pulverization to yield a powder having a volume-average particle diameter of less than 25 microns which 
is determined by a dry laser diffraction method, a loose bulk density of 0.29 g/ml or more and less than 0.40 g/ml, 
and a tapped bulk density of 0.55 g/ml or more,, and the low-substituted hydroxypropyl cellulose. Further, provided 
is a solid formalation containing the low-substituted; hydroxypropyl cellulose. 

[001 1 ] According to the present invention, the granules become dense and are rich in f luidity, as compared yvith those 
obtained by using conventional L-HPC; when a hard capsule is charged with them, the amount thereof can be raised, 
and the weight deviation is reduced in making tablets at a high speed; in addition, the resulting formulation is Improved 
in a feeling on a tongue. • - 

75 [0012] . Further the problems in fluid bed granulation. such as a stop otfiow are reduced, and a problem of a weight 
deviation in a direct compression process is eased even if a content of L-HPC is elevated, 

DETAILED DSCRIPTION OF THE PREFERRED EMBODlfs/iENTS .... - ' . 

20 [0013] The "loose bulk density" used. -in the presen^inv0ntian means a. bulk density in ,a .loosely filled state"and is 
determined by evenly charging a cylindrical vessel havingra diameter-of 5.03 cm and a height of 5.03 cm (capacity: 
100ml) with a sample through a sieve of 22 mesh (710 ^im) of Japanese Industrial -Standard (J IS) from an upper part 
thereof (23cm above the vessel) and jeveling the sample by-cutting at the top tace,of the vessel for weighing it,. " 
• • [0014] On the other hand, the "tapped bulk density'' nneans a bulk density in a densely filled state by additional tapping 

25 on the above sample. Tapping is an^operation in which the vessel-charged with the samplers repeatedly droppedirom 
a fixed height so as to. obtain the sample in a .densely filled- state-by applying light impact to the^bottom thereof. In 
practice, after the sample is leveled by cutting.at a top face of a vesselfor weighing to obtain a loose bulk denslty.^the 
vessel is fitted with a special-purpose cap supplied together with the powder tester by Hosokawa Micron Co.-, L.td. 
Then, the sample is added up to the top bounds thereof and. then 18.0 times of tapping are carried out at' a tapping 

30 height of 1 .B cm. Subsequently, the cap is removed, .an d-t he sample is leveled by cutting at the top face of the vessel 
for weighing. ^he tapped bulk density; is obtained as the .bulk density in this state., These operations can be carried out 
by means of the powder tester (PT-D) manufactured t)y Hosokawa Micron Co., Ltd. ' . 

[0015] The L-HPC of the p/esent invention can be produced, by a method described .fc^^^ . 
[0016] First, a pulp \s dipped in an alkaline sol utba^to prepare'' an alkali cellujose, and.the obtained alkali cellulose 
35 is reacted with a hydroxypropylating^gent such aKpcppyle(ie oxide. A process* up to. this stage is the same prpcess 
as- a conventional process for manufacturing.L-HPC.- in a^tep subsequent thereto, the product is placed into water or 
water adjusted to alkalinity and dissolved therein to^prepare an alrnost;homoge,neous opaque sluny, ar\6 then neutral- 
ized with hydrochloric acid to recover deposited L-HPC^fhe recovered L-HPC is washed with water, dryed andpul- 

verized. ^ ^ * , . • - - ^ u T - 

40 [0017] In a conventional process, neutralization is partially carried out to obtain a semi-dissolution state by keeping 
dissolution incomplete. The bulk density is ruled by a fiber content which is varied by conrolling the semi-dissolution 
state, in the present invention, however, the product is turned into a complete dissolution state, whereby the Interided 
L-HPC is obtained. " 
- [0018] • . The complete dissolution state in this inyetiori rneans.a state in which the product.loses a shape t.here^^t alrnost 

45 completely. That is, It includes:, as well as the state in which.the.solution becomes completely transparent, ah^opaque 
slurry .state:and the s.tate In which small lumps of -the .pro'duct are observed to remain in a propbrtiori 6f '5 to 10 pieces 
.in a 3-liter, slurry. Since the post-dissolution state Js In a fo.nm of slurry having a high viscosity, a mjxer haying a strong 
stirring. power such as a kneader is required. then,.jneutrajJzation is canr'ied out with an acid such as hydrochloric acid 
as is the case with a conventional method, whereby L-HPC is deposited. The deposited L-HPC is recovered, washed, 

50 - dried and pulverized to obtain-a finised product. - ■ 

[0019] . Incidentally, it has been found that complete dissolution of the product is effected by preparation conditions . 
of an-aLkaii cellulose, ^wherein the complete dissolutiop 'state is liable to be obtained,, particularly when the alkaline 
solution 'for dipping is a sodium hydroxide solution having a concentration of 45 % by weight or "lower. It can be con- 
sider:eci that re.duction of-a sodium hydroxide concentration ffonn the conventional 49% by weight sodium hydroxide 

55 solution, increases homogeneity, of the reaction so-that the, solubiliyjnreases. „ ^ . ^ , 

[0020] The pulverizaton step is carried out by two stages, and an intermediate obtained by the first pijiverization is , 
preferably L-HPC having a loose bulk density.. of. 0.40 g/mfor more, and a tapped bulk density. of 0.60 g/mLpr more. 
Thus, re-pulverization of L-HPC having a specified bulk density has the following advantages, even if L-HPC finally 
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obtained does not have a loose bulk density of 0.40 g/nhl or more and a tapped bulk density of 0.'60 g/ml or nnore. The 
obtained granules become dense and is rich in fluidity. When a' hard capsule is charged with it, the amount thereof can 
be increased. The weight deviation is reduced in making tablets at a high speed, in addition, a feeling on a tongue of 
the resulting fonnuiation is improved. 

5 [0021] Further when fluid, bed granulation is carried out, problems such as a stop of flow are reduced. In direct 
compression, a problem of a weight deviation is' eased even if a content of L-HPC is elevated. 
[0022] A range of a volume-average particle diameter of the intemiediate obtained by 'the first puivation is not spe- 
cifically restricted. However, because of a pulverization capacity or the like, the volume-averageparticle diameter which 
is determined by a dry laser diffraction method is preferably 30 nriicrons or more. 

10 [0023] The first pulvellzation stage can be carried out by means of a pulverizer such as a ball mill, a"hamm'er mil! or 
a knife mil, and the second pulverization stage can be carried oUt by means of a-pulverizer suitable for yielding fine 
. powder such as a jet mill. . ... 

[0024] L-HPC obtained by such methods, has' a higher density than conventional ones. L-HPC having a' volume- 
average particle diameter of less than 25 microns which is determined by a dry laser diffraction method, a loose bulk 

15 density of 0.29 g/ml. or more and less than 0.40 g/mL and a tapped bulk density of 0.55 g/m! or- more, are particularly 
preferable, since a granulation product obtained particularly by fjuid bed granulation has a good quality. 
[0025]. The dry laser diffraction method described in the present invention means a method, as is the method in use 
of a HELOS apparatus manufactured by Sy'mpafec.Co.,;Ud. in'Genriahy, in which a powder sample blown by means 
of compressed air is irradiated with a laser beam for aelefrnination of a volume-average particle^diameler by a diffraction 

20 intensity thereof. According to, for example, page*f5B' of '"Kalfei Zoho Funtai Bussei Zusetsu (revised and enlarged 
editition of Illustration of Powder Properties*' edited by Funtai Kogakukai and Nippon Funtai Kogyogijutsu Kyokai, pub- 
lished by Nikkei Gijutsu Tosho Co, Ltd., 19B5, the volulme-average particle diameter (size) is calculated by {^(nD^)/ 
' .Ln)""3 wherein D is a particle diameter, n is the nurriber.of particles having the particle diameter, and I n is a total 
■ .number of particles. ^ _ ' 

25 . [0026] The present invention does not be restricted to an embodiment comprising the two stage pulvirization step 
described above as long as an intended low-substituted hydroxypropyl cellulose can finally be obtained and may include 
an embodiment comprising the other two stage pulvirization step or a single stage pulvirization step. However, when 
pulvirization is carried out by two stages, a quality of the pulvirized product at the first stage can be controlled, and 
■ therefore^there are the merits that the finished product has a stabilized quality and a load is less liable to be exerted 

30 ^ on a pulvilizar . .. . . . .. 

[0027] The solid formulation in the present jnyention.m'eans & tablet formulation, a granular formulation, a fine granule 
formulation and a capsule formulation. Any method such as direct compression, wet tableting, dry granulation and fluid 
bed granulation can be applied to a production process for these solid fonmulations. 

[0028] Direct compression is carried out by mixing a principal component with an additive and tableting the mixture 
35 as it is. Wet tableting.is carried out by mixing a mixture of a principal component and an additive with a binder solution 

or a suitable solvent such as water for granulation, then'drying;. and tabletirt'g. When the principal component or an 
- additive is inferior ppwder in fluidity, the latter is earned but for'the purpose of elevating the fluidity thereof, 
r [0029] Dry granulation' Is carried out when a principal component is instable in the presence of water, wheYein a 

principal component is mixed with an additive, corripressed by a roller compactor, pulverized and granulated. Agranular 
^0 formulation and a fine granule fomnulation are used as they are after wet or dry granulation, or' those produced by 

mixing a mixture of a principal component and an additive with-wateror a binder soiutioa, extrusion-molding the obtained 

mixture by means of a screen, and then pulyerizing and granulatinglt. The capsule formulation is produced by charging 

granules or fine granins into a hard capsule made of gelatin or a cellulose derivative. 

[0030] A main granulation process in a wet granulation method tor a tablet formulation, a granular fonnuiation or a 
45 fine granule tonriulation, includes agitation granulation using a high-speed mixer.and fluid bed granulation using a fluid' ^ 
bed. - . ^ ' ^ ' 

[0031 ] The fluid bed granulation is preferably carried out in recent years in terms of a narrower particle size distribution 
of the granulated product and easiness in a step control,' as compared with the agftation granulation. However, if con- 
ventional L-HPC is used in the fluid bed granulation- 'a Very bulky granulated product is obtained, havig a inferity in 

50 fluidity. Thus, the obtained.pow.der do,npt f!pw_qut^rom a hopper^of a tableting" machine, making tableting impossible,* 
or a weight deviation of the tablets is notably increased. However, the L-HPC of the present invention is characterized 
by that it can be suitable for the fluid bed granulation. ' 
[0032] An amount of L-HPC contalned^in these solid formulations is suitably detennrtined according to an added 
quantity and quality of a principal corhponent. 

55 [0033] The principal component added'to the solid formulation ts'not particuiariy restricted and may include medicines 
such as antipyretic analgesic agents, antibiotics or antiphlogistic agents, foods such' as vitamins or riutrients, and others 
such as agrochemicals or detergents. Further, if necessary, disintegrants, binders, fillers or lubricants, which are other 
additives, may be added. 
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[0034]- Tho-ox;.mrios of Jhn. present invention and the. comparative examples are shown below, but the present 
invention is :n-ct-rj?sincvcd 10 the coments of these. examjDle.s. ; , 
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<Example 1> : 

ro0351 wood pulp was- dipped in an aqueous solulion of 40% by weight'^odiunr, hydroxide and then pressed to yield 
alkal, cellulose A reactor was charged with BOO g of this alkali cellulpse andsubstitued with nitrogen. Then propylene 
oxide was added and reacted at 40'C for one hour and at 70-C for one hour while stirring to^obtam a Product^ ■ . 
[0036] A five-liter double-armed kneader was charged wllth 2 liters of hot water.of S5-C and the product was added 
hereto-and- mixed for 10 minutes until the form"of .the .product disappears almost completely (a degree that 5 to 10 
pieces of small lumps of the product were observed to remain In a slurry of about 3 liters). Then, the slurry was neu- 
trallzed with acetic acid to deposit a crytal. jL,-„„,„^-„f 
r0037] The deposited crystal was washed .with hot water of 90°C, then pressed, dried, and pulverized by means o 
■ a knife mill to yield L:HPC having.a volume-average particle dianieter.of BO mjcrons. a loose bulk density of 0.52 g/ml 

and a tapped bulk densUy of 0.70 g/rnl. .^^ ^ , 

m038] Funher the. obtained L-HPC was.fln.ely pulverized by.rneans of a jet mill to yield L-HPC having a vo ur^e^ 
average particle diameter of 23 microns,- a loosebulk density of 0.59 g/ml and a tapped bulk densrty of 9 ^"1^^ 
hydroxypropoxyl group content of. L-HPC was determined accorciing. to , the Japanese; Pharmacopoeia; the volun^e- 
average particle diameler was. determined by mea.ns of HELO'S manufactured by Sympatec Co., Ltd.; and-the others 
were determined by means of a powder tester manufactured by l^osoUawa Micron Co., Ltd. • . . ■ 

<ExampleS'2 to 3> . • • , /?,-.<—■., ■ . • 

r00391 L-HPC was obtained in the same manner as^in-Example 1 . e>^ccpt that the added amount of p^ropylene oxide 
was suitably adjusted. The contents of hydroxyppppxyl v^ere 9 % (Example 2) and 10.8 % (Example 3) respec^jely. 

The results are shovyn Jn Table 1.. ,, . , • f-r - < . ■ - . , ^ , 
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<Gomparative Examples 1 to 2> ^ [ , . . .x. ^ ; 

r0040l' L-HPC (LH-21 • manufactured by Shin-Etsu Chemical Co.; Ltd'.) was used in Comparative Example^l . L-HPC 
(LH-SV manufactured by Shin-Etsu Chemical Co., Ltd.) was used In Comparative Example 2. LH-SI is fine powder 
obtained by furt+^er pulverizing LH-21 usedjp Comparative Example V by 'means of a jet mill. ^ _ - 

<Fluid bed granulation and test by,labl^ting> . . ....... , • -''i,-^,- 

r0041l ■ Mixed were 40 parts by w^ght of acetbaminophenone. 14 parts by weight of ^lactose, 6 parts by weight of 
com starch and 40 parts by weight of L-HPC. Th^ mixture was placed into, a fluid bed granulation apparatus (Flow 
CQater model fLO-1-manufactured by Freund.Cp,. Ltd.); Grlnuiation was carried out on grahulationxondit.ons shown 
.below using an aqueous solution of 5% by weight of;hydroxyprdpyl cellulose jHPC-L manufactured by-Nippon: Soda 

,jCo.,.Ud.) as a-binder: ^ • - • , - . - . - • i r • ■ , 



..<Ftuid bed grafiulalion .condjtion5> , . 


Charged amount'" 
'Intake air temperature 
Exhaust air temperaturfe-- ■ 
Amount of flow air 
Spray speed ■ . , ^ , 
Spray pressure^ 
Post-drying 


VI .kg 

60*'C- 
''30to3-5*C 

1.6m3/h 

50 kg/min 

3kg/crh2 
, airrintake at'70"C for 30 nr^'ihutes 



rO0421 The contents were observed In the middle of fluid bed granulation; those in-which flow was^ continued without 
any problems were^tiassified to a grade '■good", and those In which flow was stopped in the middle or decreased so 
that an operation such as elevation of air flow was required, were classified to a grad^.'no good'. .The bulk, densities 
of the resulting g'ranulated powders were deterrpinedtby.-means qf.a powder tester. . - . " = ■ ' k ' 

■ [0043] The compressibility, was calculated frpm the. loose bulk density gnd the tapped bulk dens.ity based on the 
following equation: • . •■ s-.-!- ' r-,- ■„■ ■ ■ ■ • -.• . 
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Conipressibillty(%) 
= {(tapped bulk density - loose bulk density) 
/(tapped bulk density)} X 100 



[0044] Magnesiunn stearate was added to the granulated powders in a proportion of 0.5% by weight, nnixed and 
tableted under conditions below: 
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<Tableting conditions> 


Apparatus 


VERGO: manufactured by Kikusui Mfg. Co., Ltd. 


Pre-load 


0.3 metric tons 


Main load 


1 metric ton 


Tablet size 


diameter: B mm, radius of 




curvature: 7.5: m. 


Tablet weighti 


about 1;70;jng. 


Tableting speed 


40 rpnn (480 tablets/minute) 



[0045] Each weight of 50 tablets was precisely weighed sd-that the weight deviation (CV%) was calculated. 
<Direct compression test> ' . . . „ 

[0046] Mixed were 70 parts by weight of lactose suitable jor'direct compression, 30 parts by weight of L-HPC and 
0.5 part by weight of magnesium stearate to prepare tabletir>g powder. This was tableted on the same tableting con- 
ditions as described above-to -detennine the weight deviatiC3in as was the case with Example 1 . 

<Tongue feeling test> ; j 

[0047] The tablet prepare^d in Example 2 was.placed.on a tohgLye sb.thatthe tactile feeling was evalutated sensuously. 
Those which gave rough feeling were classified to a grade^Jno'good", and those which did not give rough feeling so 
nnuch were classified to a grade "good"., r_ ' 

[0048] These results are:'shown in Table 2. Those' prepared in:Examples 1 to 3 did not have problems such as a stop 
of flow in the fluid bed granulation as compared with those; prepared in Comparative Examples 1 and 2. Thus, the 
resulting granulated powders'for Examples 1 to_3 were dense 'and had a high fluidity, and the weight deviation in 
tableting was smaller. Further, they gave less rough feeling;oruthe tongue and therefore good, 
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Claims 

1. A process for manufacturing a low-substituted bydroxypropyl.cellulose, comprising: 

a step for dipping a pulp in an alkaline solution to prepare an alkali cellulose, 

a step for reacting said alkali cellulose with a hydroxyp'rppylating agent to yield a product in a complete dis- 
solution state thereof, • J . • T > 
a step for neutralization with ah. acid to yield a precipitate., 
a step for washing, 

a step for drying, and . . 

a step for pulvirization to yield a |5owder having a volume-average particle diameter of less than 25 microns 
which is determined by a dry laser diffraction method, a loose bulk density of 0.29 g/ml or more and less than 
0.40 g/ml, and a tapped bulk density of 0,55 g/ml or more. . 

2. A process tor manufacturing a low-subsSituted hydroxypropyl cellulose, comprising a step for further pulverizing a 
low-substituted hydroxypropyl cellulose having a volume-average particle diameter of 30 microns or more which 
is determined by a dry laser diffraction method , a loose bulk density of 0.40 g/ml or more, and a tapped bulk density 
of 0.60 g/ml or more. 

3. .^A low-substituted hydroxypropyl cellulose manufactured-jn the process according to claim 1 or 2. 

4. A low-substituted hydroxypropyl cellulose having ^ volumfe- average particle diameter of less than 25 micron which 
is determined by a dry laser diffraction method,. e-loosaJ^ulk. density of 0.29 g/ml or more and less than 0.40 g/ml, 
and a tapped bulk density of 0.55 g/ml or more. ' . . * 

5. A solid fonmulation comprising the low-substituted hydroxypropyl cellulose according to claim 3 or 4. 

6. A solid formulation according to claim 5, having 'a form c?f one selected fronn the group consisting of a tablet for- 
mulation, a granular formulation, a fine granule fonmulation and a capsule formulation. 

7. A process for manufacturing a low-substituted hydroxypropyl cellulose according to claim 1 wherein the pulveri- 
zaton step is carried out in two stages and an intermediate is obtained by a first pulverization stage, the intenmediate 
having a loose bulk density of 0.40 g/mhor more^aod a tapped'bulk density of 0.60 g/ml or more. 

8. A process for manufacturing a low-substituted hyi^roxypropyi cellulose according to claim 7 wherein^ the interme- 
diate has a volume-average particle diameter_as_^determiried by a dry laser diffraction method of 30 microns or more 

9. A process for manufacturing a low-substituted hydroxypropyl rcellu lose according to either claim 7 or 8 wherein 
the first pulverization steige is carried out bylneans of'a pulverizer comprising a ball milL a hammer mill or a knife 
mill, and the second pulverization stage is carried: ouU by ^mearis of a pulverizer suitable for yielding fine powder. 

10. A process for manufacturing a iow-substituted''Rydr6xvprop^^^^^ cellulose according to either claim 1 or any one of 
claims 7 to 9 including, subsequent to' the reacting of said alkali cellulose with a hydroxypropylating agent, a step 
wherein the product Is placed irito water or- water adjuste'd to alkalinity and dissolved therein. 

11. A process for manutactOring a'low-substltuted hydroxypropyl cellulose according to either claim 1 or any one of 
claims 7 to 9 wherein the alkaline^solution for dipping is a sodjurh hydroxide solution having a concentration of 45 
% by weight or lower. " ; ; 

12. A process for manufacturing a Jow-substrtufed hydroxypropyl cellulose according to claim 1 or any one of claims 
7 to 11 wherein in the complete dissolution 'state the product loses its shape almost completely. 
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